AbstractWith the development of the Internet, consumers have been more and more involved in the process of co-creating value. However, the research on the supply chain involves little. This paper introduces the efforts of consumers and retailers, based on Stackelberg game Model, the supply chain profit model is built, respectively, the retail price, sales volume, effort and the total profit of the supply chain are analyzed for the co-creation efforts of consumers and retailers under centralized and decentralized situation. The results show that centralized decision-making is the most effective coordination mechanism for supply chain in the context of consumer and retailer co-creation.
I. INTRODUCTION
With the rapid development of the Internet economy as well as science and technology, the business and consumer status as well as the way to realize the value has the major changes, consumers began to become user-creators. However, Enterprise managers in the observation of the ability of consumers to participate in the development of products and services, gradually, enterprise began to attach the need for consumers to co-create. Taobao, apple and other companies to create a successful model to prove the value of this point.
However, the theory of value co-creation is far behind the practice, especially, about the supply chain co-create research involves very little. Wang Wenbin, Da Qingli (2007) [1] , under the premise of considering the interests of consumers and the whole society, profit distribution of the secondary supply chain under three kinds of reverse supply chain, which is dominated by manufacturers, has been studied. Wang Li, Li Han (2011) [2] considered innovation of a supply chain with one supplier, one manufacturer and one retailer, respectively, some results are analyzed, including total profit, sales of product, retail price of supply chain, individual innovation investment and individual profit in decentralized and concentrated situation. The total profit of supply chain in concentrated situation by two ways, which are three-member distribution and two-step distribution of profit, is distributed. The result shows that a reasonable allocation method can improve overall performance of the supply chain system. Niladri B. Syam, Amit Pazgal (2013) [3] described the creation of externalities in which production is co-create by the firm and its customers, and the firm will increase the effort it devotes to co-creation as the number of potential co-creating customers' increases. The firm sets prices, the customers decide whether to buy or not. In addition, to solve for the optimal prices sang effort level, we use the concept of a subgame-perfect equilibrium and backwards induction. At present, about the supply chain innovation research takes into account the influence of innovation profits and sales volume among supply chain, and does not consider the influence of consumers' participation in the whole profit and sales volume and sales price of the supply chain. Moreover, at present, in the market, consumers have the right to choose the preferred option in the field of commodity circulation, and retailers as the end of the circulation of goods can fully grasp the market information. Therefore, the priority of the introduction of consumer and retailer efforts level, then the profits were compared with two cases (Only consider the supply chain retailers to separate efforts; customers and retailer effort together) of the supply chain under decentralized and centralized situation.
II. BUILD A MODEL OF CO-CREATION AND SOLVE
Considering a three-level supply chain consisting of a single supplier, a manufacturer, and a retailer, as shown in Figure 1 (left part of the dotted line). In this paper, it is assumed that the retailer is in the dominant position and the consumer is in the subordinate position. Within the supply chain, the retailer is the weak enterprise and the supplier is the core enterprise [4] [5] [6] . Assuming that the supply chain member' information is fully shared, the unit price of the raw material supplied by the supplier is 3 , the manufacturer provides the retailer with the wholesale price is 2 , 1 is the price charged to a consumer for the product. The selling cost of the retailer is 1 , the manufacturing cost of the manufacturer is 2 , the manufacturing cost of the parts of the supplier is 3 . The paper does not consider the stock cost and the stock cost and so on. 1 , 2 , 3 were constant, and = 1 + 2 + 3 .
This article will be for product innovation and product design contribution is called "effort". In the supply chain, let the production "effort" of the retailer be and that of a consumer be . Each consumer benefit from the combined total effort. Specifically, we define the total effort ̃ as̃= + , where ≤ 1means the level of effort substitutability between the retailer and the consumer. The consumer's benefit is thus a function (•) of the above total effort. Assuming that the effort cost is the squared relationship of the effort level, that is ( ) = 2 , the effort cost is zero when the effort is zero，that is (0) = 0. At this point, the total consumer surplus is given by = (̃) − 2 − 1 + , where is a zero mean random variable representing uncertainty the consumer has about the fit of the products to her needs and we assume that is distributed uniformly on [-， ] , and then the probability that a consumer purchases is thus
When is the potential demand for the market, the retailer's order quantity is = * . We assume the retailer's order quantity is the manufacturer's production capacity, also is the supplier's supply.
A. Without Co-creation 1) Decentralized decision-making
Decentralized decision-making refers to the suppliers, manufacturers and retailers are standing in the perspective of maximizing themselves revenue to order the number of how much. In the hypothetical three-level supply chain, when the retailer pays extra effort alone and the consumer's effort cost is zero, that is = 0 , To solve for the optimal prices, effort level and total profit, we use the concept of a subgame-perfect equilibrium and backwards induction. So Start at the last stage.
Stage 3: Since the retailer is the weakest of the supply chain, the retailer reacts after the manufacturer has made a decision on the supplier. Retailers will treat 21 , 31 , 1 as known, choose 11 to maximize their own profits . Clearly for the effort and the profit to be positive, we need 128 − 7 2 > 0 and − > 0.
2) Centralized decision-making
Centralized decision-making means that suppliers, manufacturers and retailers are in the supply chain to
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O maximize the total revenue perspective to determine the order size. Therefore, the expected total profit of the supply
By profit maximization method, and getting Clearly, for the effort and the profit to be positive, we need8 − 2 > 0.
B. Co-creation of Consumers and Retailers
When consumers and retailers to co-create, the consumer's benefit is (̃) = + , at this time, the need to calculate the expected profit of consumers. However, if the final product does not meet the expectations of consumers, consumers may choose not to buy, therefore, the consumer's expected profit is
) . In addition, as already noted, the probability of purchase in the future is independent of the cost of effort. Thus, the consumer's expected profit function is 
1) Decentralized decision-making
Considering the case of decentralized decision-making with co-creation, the probability of purchase is 2 
2) Centralized decision-making
The total profit function of the supply chain in Centralized decision-making with co-creation is 
III. RESULTS AND COMPARISON
Statistics for the two cases are listed table 1. Conclusion 1: In the case of centralized decision-making, the total profit of the three-level supply chain is higher than the decentralized decision-making, and the sales volume is larger than the decentralized decision.
 In the case of centralized decision-making and decentralized decision-making, comparison of the efforts of consumers and retailers (1)
Conclusion 2: Whether it is a consumer or retailer, the level of effort in centralized decision-making is greater than that of decentralized decision-making, which can increase the retailer's sales and improve the customer's satisfaction.
 The comparison of three kinds of situations in centralized decision-making
11
′ < 12 ′ . Conclusion 3: Co-creation can improve the total profit of the supply chain, which is the level of effort and order quantity from the point of view of the total profit of the supply chain.
IV. CONCLUSION
In this paper, we consider a three-level supply chain and a consumer as research object. Based on the premise of retailers and consumers with co-creation, this paper analyzes and compares the total profits of supply chain and the level of consumers and retailers' effort in the decentralized decision-making and centralized decision-making. In order to better understand the advantages of consumer participation in the co-creation, we also need a more in-depth discussion.
